ABSTRACT. Bretschneidera sinensis is an endangered species that is mainly distributed in South China. As a tertiary relict and the single species in the Bretschneideraceae family, it has a high conservation value. To investigate the influence of human disturbance on its mating system, 63 new microsatellites were developed using restriction-site-associated DNA sequencing and their polymorphisms were tested on 30 samples from one population. Among the 63 microsatellites, the number of alleles per locus ranged from 2 to 16. The observed and expected heterozygosities ranged from 0.133 to 0.967 and from 0.127 to 0.912, respectively. These microsatellites may be used for studying the mating system of B. sinensis as well as the within-population hereditary structure.
INTRODUCTION
Bretschneidera sinensis is a tree species mainly distributed in South-east China, extending to northern Thailand and northern Vietnam. It grows up to 10-20 m tall in low to middle elevation forest. As a tertiary relict and the single species in the family Bretschneideraceae, it is of high research value. Due to habitat loss and logging, B. sinensis is becoming increasingly rare. According to recent studies, most populations generally contain less than 30 individuals . In the field, this species also suffers from reproductive failure due to low seed productivity and seed germination rates (Qiao et al., 2011; Liang et al., 2013) , which further increasing its extinction risk. At present, it is included in the China national key protected wild plants and the China plant red data book (Fu and Jin, 1992) , and is listed as endangered by the international union for conservation of nature and natural resources (Sun, 1998) .
B. sinensis has hermaphroditic flowers that form long racemes and are mainly pollinated by hymenopteran insects (Qiao et al., 2012) . A pollination ecology study showed that B. sinensis has a mating system consisting of a mixture of outcrossing and selfing (Qiao et al., 2012) . The mating system plays a key role in maintaining genetic diversity within populations. However, it is currently unknown how such mating systems are influenced by habitat fragmentation and the reduced population size in B. sinensis. In the present study, we report 63 newly developed polymorphic microsatellite loci for B. sinensis that may be used in future mating system studies.
MATERIAL AND METHODS
A total of 31 leaf tissues of B. sinensis were sampled from two populations: 30 from Nan-Kun Mountain Nature Reserve (NKMNR, 113°48'41''-113°56'32''E, 23°35'14''-23°43'05''N) in Guangdong Province and one from Hua-Ping National Nature Reserve (HPNNR, 109°48'54''-109°58'20'' E, 25°31'10''-25°39'36''N) in Guangxi Province. For microsatellite locus identification, the HPNNR sample and one sample randomly chosen from NKMNR were used to construct restriction-siteassociated DNA sequencing (RAD-seq) library. Total genomic DNA was exacted from these two tissues. The extraction was performed using a modified CTAB method (Doyle, 1991) . The two DNA samples were then subjected to RAD-seq using a HiSeq2500 sequencer (Illumina Inc., San Diego, CA, USA). After trimming the adapters and removing low-quality sequences, we obtained 21,533,218 and 23,378,532 clean sequences from the two DNA samples, respectively. The sequences were then assembled using STACK v. 1.24 (Catchen et al., 2011 (Catchen et al., , 2013 . From the assembled sequences, a total of 417 microsatellites (di-and trinucleotides; containing at least seven repeats) were identified using MSATCOMMANDER v. 0.8.2 (Faircloth, 2008) of which 211 could be used for further primer design.
Polymerase chain reaction (PCR) amplifications were conducted for the 211 sequences for the NKMNR individual in a 20-µL volume containing 2 mL 10X PCR buffer (Mg 2+ plus), 0.5 mM dNTPs, 0.4 µM each primer, 50 ng DNA template, and 1 U Taq polymerase (TaKaRa, Biotechnology Co., Ltd., Daliang, China). The PCR amplification conditions were as follows: initial template denaturation at 95°C for 5 min; then 35 cycles of denaturation at 94°C for 30 s, annealing at 55°C for 30 s, and elongation at 72°C for 45 s; followed by a final extension at 72°C for 10 min. The amplified products were electrophoresed on a 2% agarose gel. A total of 170 sequences successfully amplified the target regions.
Six NKMNR individuals were preliminary used to examine the polymorphism of the 170 microsatellite loci. The amplified PCR products were electrophoresed on an ABI 3730 sequencer (Applied Biosystems, Carlsbad, CA, USA), and their sizes were measured using the ABI GeneMapper software v. 4.1. The loci that showed clear and stable polymorphisms were further used for allelic variation assessments on 30 individuals from NKMNR (Table 1) . Parameters of genetic diversity for 63 loci were calculated using GENEPOP v. 4.3 (Rousset, 2008) . The same software was also used to detect deviations from Hardy-Weinberg equilibrium (HWE) and genotypic linkage disequilibrium (LD) among all pairs of loci. The signiðcance levels of HWE and LD tests were adjusted using Holm's sequential Bonferroni correction (Holm, 1979) .
RESULTS AND DISCUSSION
In total, 63 microsatellites showed polymorphisms. The number of alleles per locus varied from 2 to 16 (Table 1 ). The H O and H E ranged from 0.133 to 0.967 and from 0.127 to 0.912, respectively. Three loci showed significant deviations from HWE, which was caused by heterozygote deficiency. After Bonferroni correction, significant LD was only detected in three locus pairs, loci BLS-53 and BLS-57, BLS-128 and BLS-243, and BLS-13 and BLS-212.
The identified polymorphic loci are useful to investigate genetic diversity and mating system of this species. These genetic markers may also be used to investigate the fine-scale spatial genetic structure and gene flow in NKMNR and HPNNR. All loci will provide valuable information for sound conservation of this species. In this study, the 63 microsatellites were tested individually. To reduce costs and save time, multiplex PCRs will be tested for these microsatellites for large samples in the future.
